Effects of d-amphetamine and dopamine synthesis inhibitors on dopamine and acetylcholine neurotransmission in the striatum. I. Release in the absence of vesicular transmitter stores.
The release of endogenous dopamine (DA) elicited by electrical stimulation and by d-amphetamine (AMPH) from superfused striatal slices of reserpine-pretreated rabbits was examined. Although reserpine pretreatment reduced tissue DA levels by greater than 95%, the basal efflux of DA and the DA metabolite dihydroxyphenylacetic acid (DOPAC) was slightly greater than that observed in untreated slices. DOPAC constituted the large majority of the basal efflux of endogenous compounds. No overflow of endogenous compounds was evoked by electrical stimulation (3 Hz, 3 min) after reserpine pretreatment. Superfusion with alpha-methyl-p-tyrosine (100 microM) abolished the efflux of endogenous DA and DOPAC. AMPH (0.3-10 microM) produced a concentration-dependent increase in the basal efflux of endogenous DA and a concomitant decrease in endogenous DOPAC efflux. The total efflux of endogenous compounds (DA + DOPAC) tended to be decreased by AMPH. No electrically evoked overflow of endogenous compounds was observed in the presence of AMPH. The increase in synaptic DA produced by AMPH was reflected by a concentration-dependent reduction in the electrically evoked overflow of [3H]acetylcholine (ACh). The ability of AMPH to increase DA efflux and inhibit [3H]ACh release was blocked by inhibition of DA synthesis with alpha-methyl-p-tyrosine (100 microM) or by blockade of the DA neuronal uptake carrier with nomifensine (NOM) (10 microM) and was potentiated by inhibition of monoamine oxidase with pargyline (10 microM). NOM also blocked partially the ability of AMPH to reduce endogenous DOPAC efflux. NOM increased the basal efflux of endogenous DA and inhibited electrically evoked [3H]ACh release but these effects were quantitatively much less than those produced by AMPH. NOM had no effect on DOPAC efflux. Pargyline had little effect on endogenous DA efflux or electrically evoked [3H]ACh release but abolished DOPAC efflux and increased tissue DA levels measured at the end of superfusion. When given in combination, NOM and pargyline produced a similar degree of inhibition of [3H]ACh release as AMPH, although the increase in DA efflux produced by this drug combination was less than that produced by AMPH. These results suggest that in the absence of vesicular transmitter stores (reserpine-pretreatment): synthesis provides a continuous supply of DA which is metabolized rapidly within the neuron and is lost as DOPAC; AMPH facilitates the synthesis-dependent efflux of extravesicular DA probably by an accelerated exchange diffusion mechanism.(ABSTRACT TRUNCATED AT 400 WORDS)